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: 1%0
Monoclonal antibodies 703D4-and 180
704A1 detect human non-small cell lung - -~ 70
cancer (non-SCLC) and distinguish non- - 160
SCLC from all other types of lung cancer g
-and normal tissue cells. These two- antibod- » 15
ies may be utilized in kit form to distinguish 140
non-SCLC from other forms of lung cancer. 1301

These monoclonal -antibodies bind to S35 - . 120
methionine-incarporating protein doublets

under-reduced and unreduced conditions. 1o
The determinants. bound: by-these- antibod-

pendent of each other ‘as determined in
radiolabelled competition assays.
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S Al- ,
- MONOCLONAL ANTIBODIES AGAINST NON SMALL CELL LUNG CANCER

' _Description of the Monoclonal Antibodies

- The -monoclonal —antibodies of this inVention,
703D4 and 704Al, - show 51gn1f1cant blndlng activity with

 non-small cell lung- cancers . (non-SCLC) . Neither MAB_
binds with-small—cell Iung:cancer-or with normal lung

tissue. Both antibodies precipitate 31 kilodalton doub-

~let bands loi5-{358] ‘methionine-labelled proteins {from

human non- -small cell lung ‘eancer ~and human melanoma

. cells.. Other blndlng characterlstlcs are shown in Tables

I-Vo .
' rMonoclona1~antibodies'703D42and 704Al1 are two

. .independent IgGyak ‘antibodies .that recognize - different
repitopes'on thewsame,3IK'dalton:protein:or separate 31K
~dalton proteins. =~ The distribution'of ‘these antigens is
restricted to non-small cell forms of lung cancer.  None -

of - -the SCLC ‘tested “have expressed these ~antigens, but

'csome other -non- pulmonary neoplasms, especially ‘melanoma,

express these epitopes. - These antigens  are not detected

in normal .adult human tissues. by jmmunohistochemical or

by radiobinding assays. 1The,va1ue of these antibodies is

as members of panels of monoclonal antibodies used to

.distinguish non- small cell from small cell forms of lung

cancer.

The monoeclonal antibodies of this invention are

'usefulrih'the;detection and differentiation of human non-
small cell -lung cancer. The majorehistologie types of
lung cancer are divided intO“two—groups: ‘squamous cell
adenocarcinoma and ‘large cell are collectively referred
to as non-small -cell” lung carcinomas (non-SCLC). They

are dlstlngulshed from small cell lung ecancer “(SCLC) by
-¢linieal presentatlon,,response to chemotherapy and radi-
“.ation therapy, and by biological characteristies. SCLC

is veryrrarely,localized,-so:thatfsurgery.or radiation

therapy:should not be used as the sole ‘treatment; non-




WO 84/04599 | . _PCT/US84/00715

- 10

15

20

- 25

30

35

'SCLC is much more amenable to local therapies. For

example, over 90% of patients with SCLC respond to com-

' Vbination*—chemotherapy, ‘while - only 30-40% of non-SCLC
‘patients respond. The ability to distinguish between

non-SCLC and SCLC 1is crucial because major treatment

decisions are'based'on the initial distinetion between

'SCLC and non-SCLC.

In addition, these monoclonal antibodies (MAB)

-~ are specifie for an antigenic phenotype found on non-SCLC
_and not found on normal cells, so these MABs funetion as
'a diagnostic reagent. '

Descrlptxon of the Figures

FIG 1 is the competition binding study of mono-

‘elonal antibodies with five hybridoma clones (701B2,

702A6, 703D4, 704Al; and 704B4). 534F8, MOPC2l, and BSA

~-(bovine serum albumin) are all controls. The binding
‘ratios of two 125I'labe11ed'm.onoclonals, 701B2 and 703D4,

shown when incubated with saturating concentrations of
unlabelled antibodies.  This test helps to distinguish
the blndlng characterrstlcs of a monoclonal antibody.

FIG 2 is the titration blndlng -eurve of mono-

.~ elonal antibodies 703D4 and 704Al with solid phase NCI-
“H157 Cells'(original immunizing large cell cancer cell
‘line) and NCI-H209 cells (human SCLC line) in a direet
~ radioassay at serial two-fold dilutions with results

‘expressed as binding ratios. This assay establishes the

titer or potency of an antibody preparation.
FIG 3 1is the SDS-page analysis of antigens

immunoprecipitated by MABs 703D4 and 704Al from metabol-

ically labelled cellular lysates of human large cell lung
cancer cells (NCI-H157) and human melanoma cells (NCI-
H234); immunoprecipitation of [35S] methionine ineorpor-
ating NCI-H157 cell lysates (LanerA),.precipitation with

monoclonal antibody 703D4 (Lane B), precipitation with
“monoclonal antibody 704Al1 (Lane C) and precipatation with

-
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“econtrol murine IgG MOPC 21 (Lane D); -immunoprecipitation

of [358] methionine 1ncorporat1ng NCI-H234 cell lysates
(Lane E), preclpltatlon with nmnoclonal antibody 703D4
(Lane,nF), precipitation with monoclonal - antibody 704Al
(Lanel G), and pP601pltat10n ~with control murine IgG

MoPC21. (Lane H). Note the doublet at 31 kilodaltons in
'LanejC.i*,This analysis helps-establlsh the biochemical
profile of the antibody target.

~Material Information Disclosure

Baylln, Stephen B., et al

~ teaches .the discovery of the surface proteln phenotypes

that distinguish non-small cell “from -small  eceell lung

_ ,'Brbwn, J.P. et alquIinical’Chemistry,‘Vol. 27,
ps 1592 (19811;,teaches,theeuse“ofrmonoclbnal'antibodies

in specifying _normal - cells - versus _neoplastic cells.
Although this article does -disclose a means of differen-
tiating. lung cancer from-.normal cells; it lacks a means
of diagnosing or dxfferentlatxng between several types of

lung cancer.
‘Minna, J.D., et al, In Vitro, Vol. 17, p. 1058

(1981) ~and Cuttitta, F., et al, PNAS, Vol. 78, p. 4591
(1981) both teach the production and the use of mono-

eclonal antibodies specific for lung cancer, but these

‘articles are limited to small cell lung cancer and do not

diselose a means of differentiating small cell from non-

- small cell lung cancer.

Kohler, G. and Mxlstexn, C., Nature, Vol. 256,

‘p. 495 (1975) provides -the premier disclosure  of the

monoclonal antibody technology,safmodification of whieh

~was -used in this invention.

nStétementlof Deposit

“Monoeclonal 'antibodies, 703D4  and T704Al, have

been deposited ‘in the American Type Culture Collection.
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_The ascession numbers are HB 8301 and HB 8302,'respeé-,
- tively. '

Background

Four types of lung cancer are found in man:

"stémous,*adeno; small céll;'and'large eell. Each tumor

expresées specific' differentiation features or surface
phenotype determinants, all of which distinguish these

“eells from normal cells. The development of monoclonal
antibody diagnostiec technLques has greatly enhanced the

production of reagents capable of - differentiating normal
cells from cancer cells and differentiating types of
cancer cells from other cancer cells. The present inven-

tion discloses a @nethod and the monoelonal antibodies

capable of specifying non-small cell lung -cancer from

~other types of lung cancer and from normal lung tissue.

The development of somatic cell hybrid technol-

ogy for the production of monoclonal antibodies has pro-

duced several monoclonal antibodies with various degrees
of specxfxclty for a variety of human cancers. The pres-
ent invention discloses the use of this technology to

prepare antibodies that not only detect. human lung cancer

but also differentiate befween the .varieties of human
lung cancer. '
The antibodies (MAB) of this invention detect

“different epitopes on 31 kilodalton [395] methionine

ineorporating _proteins{ Radiobinding and immunohisto-

chemieal studies show that these MABs bind to most

(11/13) human non-small cell lung cancer (adenocarcinoma,
epidermdid, and large cell) but do not bind to small cell

- lung cancer. Currently, this distinetion is made by

light microscopy. However, even expert lung cancer path-

- ologists disagree on this subtyping of lung cancer. We

have found that SCLC contains a ecytogenetie marker, the

deletion on the short arm of chromosome 3, elaborate

- peptide hormones such as bombesin, and have high specific

)
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".activiiy-:of'vneuron-specifjc renolase; L-dopa decapboxy-

1ése,°andVCreatine phosphokinase BB. These markers are

~either absent or expressed at. much lower . levels in non-

SCLC. - In- addltlon, SCLC  and non-SCLC have distinetly

, dlfferent membrane proteln phenotypes by two- dlmensxonal

gel electrophoresxs.

,Speciffc Disclbsure

The monoeclonal - antibodies of this 'ihvention

‘were produced by generally following & variation of the
rprocedure outlined in Koprowskl, U.S. Patents 4,172,124

and 4,196,265. - This variation permlts ‘the- productlon of

. monoclonal -antibodies suxtablerfor-the-detectlon and/or
- diagnosis of -non-small ceilﬂ:lung:'caneer. In general,
antibody’ forming cells are. ‘removed from the spleen of

immunized mice .and mixed: with ‘mouse:- myeloma cells. Some

of these cells fuse into- hybrlds, the selectlon of which

“occurs~by-placlng-the.mlxtune in HAT medium (i.e., only:,
'hybrid'cells’survive)"'Thosé hybrids that produce anti-

body are" then cloned and used to produce large amounts of

- antibody. ‘The ~specific process used in -the present

“invention follows. -

- The cell line used for lnnmnlzatlon (NCI- H157)

was derived from a malignant pleural effusion of an un-

_treated patient with large cell lung cancer.. At the time

of immunization, the cell line had been maintained in
culture for 24 months. ' o
Small cell-large cell variants are easily con-

. fused with non-SCLC. These clinically important trans-
formants -are -distinetive in having reduced or absent
levels of .L- dopa decarboxylase while retaining elevated
. levels. of neuron-specific .enolase and the ‘3p chromosomal
“deletion.  Human SCLC cultures ‘that converted to large

cell eytology including one line “from a patient whose
tumor'had,mixtufes of SCLC and large cell histology (line
NCI-H82) while another occurred spontaneously during
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long-term tissue culture (line NCI-N231/417) were used as

paradyms for this phenomenon.

Spleenvcells'from_a'BALB/c:moﬁsé'hyperhnnunized'

with NCI-Hl57 cells (107 live cells initially delivered
subcutaneously with complete Freund's adjuvant, then

repeated weekly four times intraperitoneally, and finally

intravenously 72 hours'prior'torfusion) were fused with
‘the mouse myeloma cell line X63-Ag8.653. After 10 days,

‘mierotiter wells positive for growth--were"tested for

antibody binding - activity. In the preliminary secreen

~using a solid phase RIA to test for binding of antibody

in 'eulture'rsupernatants “to gluteraldehyde-fixed human
cell linés, wells were selected with antibodies whiech
bound to NCI-H157 (non-SCLC), but not NCI-H128 (gSCLC) or

- NCI-H128BL (human B-lymphoblastoid cell line autologous
~to NCI-H128). Those hybridomas that prerd,to be stable
‘through five mini-clonings followed by striet single cell
celoning, while maintaining specifiec binding for NCI-HL57

but ‘not to SCLC lines or B-lymphocyte lines, were intro-

‘duced into BALB/c mice for ascites production.

~ Immunoassays

Rabbit- anti-mouse immunoglubulin (RAM:Miles

~ Laboratories, Ine., Elkhart, IN) directed against the
“mouse immunoglobulin Fab,g region was used in solid phase
~RIA systems. One modification of this system was the
~omission of secondary antibody in certain assays utiliz-

ing staphylococcal Protein A (Pharmacia, Piscataway, NJ)
directly binding primary antibody. - The monoclonal anti-
bodies were class typed after binding to fixed cells by

‘using a modification of the enzyme-linked immunoabsorbent

aséay, with rabbit anti-mouse immunoglobulin eclass-spe-
cific reagents, followed by detection of the bound rabbit

~antibody . with horseradish - peroxidase-labeled goat and
‘anti-rabbit IgG (all detector reagents diluted 1:500).

<)
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-For dlrect assays, NH4SO4 purlfled monoclonal
antlbodles were labeled with . 1251 using. the chloramlne -T
method - with 20 " ug of ‘monoclonal antlbody labeled to-
specifie ‘aetivities of 1-2 uCl/ug Labeled antibodies

-were then tltered on 96 well plates of -solid. phased NCI-

H157 cells.. .Dlrect assays of solid phase cells and
membranes - ‘from normal ntiSSﬁe.~obtained::at, autopsy were
performed:'by incubating jplates:iof'-glﬂtaraldehyde—fixed
targets with the 1297 labeled monoclonal antibodies (50

‘ng, 100,000 epm/0.025 ml/well) for 1 hr. in PBS/1% BSA

and  then washlng the plates seven times with PBS. ~For

.competztlon studies. the labeled antibodies in a total
“volume of 0. 05 ml were ‘then co-incubated with cold anti-
:bodles,,(s,;ug) to determine ecompetition in binding to
'solid phase NCI-H157 cells. o B

: ”Immunopre01p1tatlons

‘Human' tumor -cells were 1ncubated -overnight with
[3581 methlonlne (800 - uCl/ml Amershmn Corp., Arlington
Heights, IL) -in -methionine free medium (GIBCO, Grand

,:Island, NY); "Cell lysates were prepared and*pfeincubated

'withzlinking'antibody horse anti-mouse IgG (MilesrLabora-

‘tories, Inec.), Elkhart, .IN) bound- to staphylococcal pro-
'rteu1'A,(Pansorbln,'Calbiochem—Behring Corp., La Jdolla,

CA). Aliquots of 108 cpm of cell lysates were first
incubated with ammonium sulfate purified ascitic protein
and then with horse anti-mouse IgG bound to prdtein.A.
The protein A complex -was ‘sedimented and washed five
times and the antigens-were analyzed along with both low
and high molecular weight pre-labeled markers (Bethesda

Research Laboratories, -Gaithersburg, MD) by 12% SDS-PAGE

in both reduced and unreduced condltlons.

,Immunoh1stochemlstry

Normal and nmllgnant ‘human tissue as well as

~nude = mouse: xenotransplanted -~ tumors . were . obtained,
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" formalin-fixed, embedded, cut, and staihéd' using the

method of Hsu et al, J. Histochem. Cytochem., Vol. 30, p.

1079 (1982). Ammonium sulfate purified ascites was stan-
- dardized to 10 ug of protein/ml concentration for use in

the immunohistochemistry assays.

, Primary antibodies were- incubated for one hour
at room temperature in a humidity chamber. Biotinylated
secondary antibody and avidinebiotin' conjugated horse-
radish rperoXidase"were: obtained from Avidin-Biotin-
Complex (ABC) kits (Vector Laboratories, Burlingame,
CA). Both incubation of the antibody and of ABC were for
30 minutes at room temperature. The enzyme substrate was
nickel chloride impregnated with diaminobenzidine which

" was incubated for 20 minutes.

 Resu1ts

Generation of Antibodies. After fusion, 169 of

the 672 wells showed growing hybrids, and 38 wells showed
Selective binding to the human large cell 1lung cancer
line (NCI-H157) but not to human SCLC (NCI-H128, NCI-
H209) or B-lymphoblastoid (NCI-H128BL, - NCI-H209BL)
lines. Following sequential*mini-clbning@ five of the

original selective clones were established as stable,

‘hybridoma lines. The five cloned lines were all found to

secrete IgGypk. All five clones were introduced into
BALB/e mice for asceites production. Purified antibodies

- were subsequently labeled with 1291 and‘ﬁSed in competi-

tion studies--four of the five clones competed for the

- same epitope, while one (704A1) detected a different

epitope (Figure 1). For this reason, for all subsequent
characterization studies, only two antibodies (704Al and

703D4) recognizing different epitopes were used. In

~sereening cell lines in solid phase RIA assays, both a

double antibody system and direct Staph Protein A binding

“were used with similar results. Figure 2 shows a direct
Staph Protein A binding titration curve of the two
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'r5monociona1 antibodies with 'the human large cell lung
' cancer (NCI-H157) which 'was the immunogen ‘line. The
fmonoclonallantibodies fail to bind'significantly to the

SCLC line (NCI-H209) as shown in Figure 2. 7
“.Reaction ‘of anti-large cell monoclonal “anti-

bodies. w1th various cell lines in _solid phase " RIA

-aSsaz .The' two monoclonal . -antibodies were tested for
,blndxng to & panel of mallgnant and nonmallgnant ~human

cellnllnes.as well -as rodent cell lines shown -in Tables
I-111.  Monoclonal antibody 703D4 showed significant
binding to 9 of ‘11 of the non-SCLC lines, including two

- mesothelioma cell'1ines,*whiléxﬂﬂ4A1'only bound to 5 of
- the non-SCLC; neither of the antibodies showed signifi-

cant binding to any of*the'QrSCLC-lines~or,to:the two

:-small cell lines that had converted to large cell histol-

oglc variants (NCI-H82 and NCI -N231/417).
A1l different cell types of non-SCLC were bound

by either -one or. the other of the monoclonal antlbodles.

703D4 bound both of the human: large cell tumor lines

(9812 and NCI-H157). - Extensive reactivity with human

- melanoma cell lines was also found. - Of the eight mela-

- noma 11nes tested, seven were 9031t1ve for binding in all
but one case with both of thermonoclonal,antlbodles. . Two

other human tumor lines, a renal carcinoma and osteogenic
sarcoma, also expressed the antigen(s) bound by these

‘antibodies. The remaining nine human tumor cell lines
tested representing-6'differentrnmlignancies, including
,nweloma,rT—Cellrleukemia/lymphoma,'neuroblastoma, breast

cancer, colon caneer,cand-one.melahoma failed to express

detectable levels -of these :antigehs (Table II).  Low

magnitude,:but consistént;_bindinngas,found with both
antibodies to the fetal lung fibroblast line IMR-90 but

‘not to the fetal lung fibroblast line HR-6.. A variety of

rodent cell lines failed to exhibit detectable expression

of these determinants as _measured in ‘the solid phase

radioimmunoéssay (Table III).

Q@m‘wmo
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Innmnopreclpltatlon results. - Immunoprecipita-

tlon studles of monoclonal antibodies 703D4. and T704Al

were performed with biosynthetically labeled NCI-H157
cell lysates as well as NCI-H234, a melanoma line (Figure

'3). The protein(s) bearing the antigenie determinant

'recognizéd by these antibodies appear to be of identical

" molecular weight of 31 kilodalton (p31) in both unreduced

and reduced <conditions.  Monoclonal antibody 703D4

precipitates a protein whieh is doublet .in nature and no

appreciable band is specifically immunoprecipitated using
the B-lymphoblastoid line lysate. Monoeclonal antibody

704A1 precipitates a very similar but not identiecal doub-

let protein, despite identical lysates and antibody con-
centrations. Both antibodies precipitate the 31

-kilodalton doublet bands from membrane protelns of [3581
‘methionine-labeled melanoma cell NCI-H234. WNeither anti-

bodies precipitate any protein from cell lysates labeled
with [3%S] methionine from SCLC line NCI-H128. |
Immunohistochemistry testing of tumors. Nude

mouse - heterotransplants of various human 1lung cancer

lines were screened with both 703D4 and 704Al using con-

_centtations.'of 10 yg/ml of ammonium sulfate purified

antibodies. Results of staining of paraffin-embedded,
formalin-fixed tissues are shown in Tables IV and V. The

- antigen recognized by 704Al1 is expressed in a diffuse

stippled pattern in- - the cytoplasm and also extracellu-
larly in keratinized areas. Antibody 703D4 stained four

" of the six non-SCLC lines as did 7T04Al. Antibody 703D4

was negative with adenocarcinoma A549 and positive with
squamous cell carcinoma NCI-H348 while the reverse was
true with 704Al. Thus, the antigens were stable to the

fixation and .embedding procedures andr'at' least some

tumors can express one but not the other of the epitopes.

Tests of antibody binding to normal tissues.

The direet immunoassay using iodinated monoclonal anti-
bodies as a target solid phased membrane preparations

, OMPL
4§E'wwo
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(0.050'm1'6f a 1% v/v suspension/well) of'32=differeht

normal adult tissues obtained at autopsy failed to show

“any '51gn1flcant binding - of the _antibodies to normal

tissues. .- Since we were -eoncerned that the antlbodles
could bind to rare subsets-of normal,cells, immunohisto-

~chemistry —was performed.. A ‘screen of “9 normal adult
human tissues (formalin-fixed, paraffin—embeddedrautopsy
material) with both monoclonal antibodies failed to show

significant binding (Table V).
‘The monoclonal antibodies of this invention are

suitable for use in’diaghostic kits consisting of anti-

“bodies 703D4 and T704Al, thé'Oncogenic cells to be tested,

and “any- sultable sereening technique (such "as- immunoas-

- -say, immunoprecipitation assays, or 1mmunohlstochemlstry'

assays). ~ An outside source of‘ta:get:cells are added to

Pthe‘kit?saingredients.]rSaidjkit-includes a source Qf

antibody (at least one or both of 703D4 and 704Al) and

"the sereening means for -the assays shown above.

- Tables I-V illustrate the blndlng attributes of

monoeclonal antibodies 703D4 and 704A1. Tables 1 and IV

show binding to a variefy- of lung cancer cell lines.

“Significantly superior' binding ratio to the non-small
“.cell lung cancers is shown. Tables II and III illustrate

the binding ability to a variety of non-lung cancers.
Table 'V emphasizes the total lack of binding to normal

human-tissue cells.
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~ TABLE I

Binding of MOnoclonal'Ahtibcdies,703D4 and T04Al
to Human Lung Cancer Lines in Solid Phase

Radioimmunoassay®
_ , » B Binding RatioP
Human Lung Cancer Lines - 703D4 T04A1
Large Cell NCI-HI57 - 170 140
' 9812¢ 6 <1
Adenocarcinoma - NCI-H125 : 11
'NCI-H23 . 201 .
 A549 | .18 18
SK-LU-1 32 , _
NCI-H324 ' 2 3
Calu-6 6 1
Mucoepidermoid NCI-H292 ' 7 <1
Mesothelioma NCI-H28 17 9
' '~ NCI-H226 6 1
Small Cell .~ NCI-H69 2 <1
o - NCI-H187 1 <1
NCI-H146 1 2
NCI-H60 1 1
NCI-H209 1 1
NCI-H249 2 2
NCI-N231 <1 <1
NCI-H128 <1 <1
NCI-H-123 1 2
SCLC Convertersd  NCI-N231/417 , , 1 1

NCI-H82 1 2

| s WIFO &
}
EryaTIONS



WO 84/04599 | ... PCT/US84/00715

- 138 -

& Assays were ‘performed .in -quadruplicate using 1257,
‘protein A assay with monoclonal antibodies from ascites
purified-with 40% ammonium sulfate and used at concentra-
“tion of 1 pg/ml. - - : ' '

ab"fBinding,Ratio = (epm test well - cpm negative con-
trol): cpm negative control to allow comparison between
‘assays. ~Results are the average of ‘quadruplicate deter-
" minations (less than 20% variance between wells for any
~ one test). "The negative control (within. the range of 50-
- 300 cpm for all cell lines .tested) was obtained by omit-
- ting the monoclonal antibody -and substituting ‘PBS in the
reaction. A significant Binding Ratio is one higher than

- two. '

¢ Tumor type of 9812 has been referred to as lung cancer
and -melanoma.  Histologieally, the nude mouse hetero-
~transplant is a large cell undifferentiated ‘tumor compat-
ible with either type. - ' : '

- d »Cell-lines'whieh-in-cﬁlture has-undéfgone histdlogic
. econversion from small .cell to large cell with loss of
‘typical small cell APUDrcharactevistics., e
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" TABLE 1II

Nonpulmonary Human Tumor Cell Lines with
Significant Binding Ratio in Solid Phase
Radioimmunoassays with Monoelonal
Antibodies 703D4 and 704Al

Binding Ratio

 Cell Line Type . 703D4  704Al
 Renal Cell Carcinoma NCI-H201 28 30
 Osteogenic Sarcoma ~ NCI-H135 9 3
Melanoma . B208-WE 17 20

' A375 ' ' 5

NCI-H234 4

A875 6
- SKMEL-28 o 4

A3827 20 3

A101 14 2
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 TABLE I1I

© Cell Lines With Low or Insignificant Binding
of Anti-Human Large Cell Lung Cancer
Monoclonal Antibodies 703D4 and 704Al
in Solid Phase Radioimmunoassay

- Binding Radio

. Target Cell . 703D4  704Al
B-Lymphoblastoid . NCI-H128BL, <1 <1
: e NCI-H209BL <1 <1
Machophage o | o U937 _ 2 1
“Multiple Myeloma U266 : <1 <1
‘T-cell Leukemia/ ' -
Lymphoma. SR ‘ Hut78 ’ 1 3
7, e “Hut 102 <1 <1
- Neuroblastoma - . - CHP100 : < 1 -2
- : . IMR-32 2 <1
BreastrCancef , , . MCF-7 - 1 1
| , - -MDA-MB231 2 1
Melanoma ~ - .~ SKMEL-31 2 1
Colon  swi-222 33
' Fibroblasts, human. - IMR-90 3 4
S 2 2

HR-6 -

rRodent Cell,Lines:

_Mouse RAG (BALB/c, renal cell carcinoma) 1 1
B82 (C3H, transformed flbroblasts) o<1 <1
- L51784R (DBA, L cell) <1 2
"L cell (TH-) (mouse fibroblast) <1 <1
Rate. (pituitary tumor)-' - , <1 <1
- PC?Q {Phecchromocytoma) ' 11
- Chinese Hamster ' |

- E36 (transformed lung) : ' 2 2

3—Lymphoid'Line derived from'SCLC patient.
PUREA
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. TABLE IV

-Binding of Nﬁde,Mouse Tumor of Human Lung Cancer Cell
- Lines Heterotransplants in Immunohistochemical Assay
‘With Monoclonal Antibodies 703D4 and 704Al

Staining
. 703D4  T704Al

- Non-Small Cell Carcinoma of Lung
NCI-H23 (Adenocarcinoma)
NCI-H207 (Adenocarcinoma)
NCI-H292 (Mucoepidermoid)
A549 (Adenocarcinoma) - -
NCI-H348 (Squamous Cell) , , v -
NCI-H125 (Adenocarcinoma) - -

+ + +

+ 4+ + 4+

Small Cell Lung Cancer

~ NCI-N179 - -
NCI-H69 o o - -
NCI-H128 , - -
" NCI-H328 - -
NCI-H329 | o - -

Small Cell to Large Cell Converters ,
NCI-N231/417 .- -
'NCI-H82 - - -

~SUREAT
’ OMPI
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. TABLE V

Binding of Anti Large Cell Monoclonal Antibodies
703D4 .and 704Al- with Normal Human Tissues
. in -Immunohistochemical Assay

: 'Normal,' , - 71703D4 D ~ 7T04A1
- Tissue - . . -~ #Positive/Total =~ .- #Positive/Total

Lung - . 0/s | 0/5
Liver ’ | 0/3 o - 0/3
Kidney - o Ce/3 o 0/3
Brain . - 0/4 S 0/4
, - Pancreas = - 0/2 : o 0/2
- Prostate S 0/2 o 0/2
Bladder S 0/2 - o 0/2
- Skeletal Muscle oe/1 - 0/1
Colon B 72 Y /1




WO 84/04599 - . PCT/US84/00715

10

15

20

25

- 18 -

Claims

1. IgGgpk monoclonal antibody - designated

. 703D4 filed in ATCC as #HB 8301.

2.  IgGypk -monoclonal - antibody = designated

"704A1 filed in ATCC as #HB 8301.

3. Monoclonal antibodies 703D4 and 704Al,
specifie for non-small cell lung cancer, that bind to 335

methionine~incorporating 31 kilodalton pro@ein, said
protein containing determinants that are independent pf

each other as established by radiolabelled competition
assays. ' ' '

4. A process for the production of monoelonal

aﬁtibodies,that bind to human non-small cellrlung cancers

" whieh comprises:

fusing spleen cells (from mice hyperimmun-

- ized with cells. taken from a human non-small cell lung

~cancer cell lines) with a- suitable mouse myeloma cell

line;

sereening for those hYbrids which secrete

‘antibodies whieh bind to the human non-SCLC;

cloning the antibody-producing'hybrids;
separating the antibody produced by the

-hybrids.

5. A process according to Claim 4 wherein the

'rnwuse myeloma cell line is X63-Ag8.653.

6. A process for the production of a diagnos-

~tie reagent whichr'detectsr human -non-small ecell lung
. cancer comprising: '

7 : 'proddcing monoclonal antibody 703D4 and
704A1; '

[}
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éombining ~one-.or -both antibodies with a
-rsample of human lung ecancer cells; - '

assaying * for antlbodyf,binding"to human

- non-small cell lung cancer.

7. The process of c1a1m 6 in whlch the ‘anti-
body binds -to. human non-small -cell lung ‘cancers such as
adenocarclnoma,,epLdenmo1d,carclnoma, large cell carci-

noma,,and:mesotheliOma,

8. .The process-of c1a1m 6 in which antibodies
10 703D4 - and  704Al differentiate ~between human non-small
- ecell lung cancers and any of ‘the. group: of cancers

~selected  from multiple'ﬁweloma, T-cell. leukemla, neuro-

~ _blastoma, and human small cell lung cancer.

, | 9. _The process of'claim*e in which the anti-
15 bodies differentiate between -human non-small cell lung

cancer- and human small -cell lung cancer.

10.- The :process of claim 6 wherein the anti-
bodies differentiate between humah-lung~cancer and,anyrof
the'group:of»cancéré,selécted,from multiple myeloma, T-
20 . cell leukemia, and neuroblastoma. -

11.  'A diagnostic: kit suitable for detecting
and diagnosiﬁg human non*SCLC-torbe used with a source of
monoelonal antibodies con31st1ng essentlally of:
- ‘either or both monoclonal antibodies 703D4
25 and 704Al;

~a means of  detection selected from the

~group of sereéning“téchniques consisting of_radioimmuno-

assay, immunoprecipitation -assay, and immunohistochem-

istry assay; _ ' '

- 30 “the above elements of the ‘kit to be used in conjunction

with'an'outside'sourcefof target cells. for testlng of
‘oncogenic properties. | TREAT

_oMFL_
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